Recurrent IDH2 R172X mutations in sinonasal undifferentiated carcinoma.
Sinonasal undifferentiated carcinoma is a rare and aggressive malignancy. Sinonasal undifferentiated carcinoma has long been considered a diagnosis of exclusion; to date, the molecular pathogenetic basis for sinonasal undifferentiated carcinoma is unknown. To identify potential oncogenic drivers in sinonasal undifferentiated carcinoma, targeted next-generation sequencing of 300 cancer-related genes was performed on 11 cases of sinonasal undifferentiated carcinoma. We identified IDH2 R172X mutations in 55% of sinonasal undifferentiated carcinomas including R172S, R172T, and R172M. Multispecific mutant IDH1/2 immunohistochemistry was performed and identified mutant-specific protein expression in all cases with available tissue: 3/3 sinonasal undifferentiated carcinomas with R172 mutations were positive and 4/4 wild-type cases were negative. Review of sequencing data for our institutional head and neck cohorts (n=412) confirmed the absence of IDH-activating mutations in other tumor types. Alterations in the IDH2-wild-type sinonasal undifferentiated carcinomas included SMARCA4 loss-of-function with confirmed loss of immunohistochemical expression, NOTCH1 gain-of-function, and TET2 loss-of-function. We demonstrate that the majority of histologically defined sinonasal undifferentiated carcinomas are characterized by IDH2 R172X mutations and overexpression of mutant protein. IDH2 R172X mutations are specific to sinonasal undifferentiated carcinoma among carcinomas of the head and neck, confirming this tumor type as a distinct clinicopathologic entity. These findings have significant implications for diagnosis and therapy with IDH inhibitors for patients with this rare and poorly understood tumor.